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When freshwater ponds, lakes and water re¬ 
servoirs become eutrophic, whether natura¬ 
lly or through man’s intervention, microalgae 
blooms of some groups, such as Cyanophy- 
ceae, Bacillariophyceae and Chlorophyceae 
are likely to occur. Bloom formation is genera¬ 
lly confined to waters sufficiently rich in dis¬ 
solved plant nutrients, particularly nitrates 
and phosphates, to permit the growth of den¬ 
se algal populations (Reynolds and Walsby, 
1975). 

Freshwater blue-green algae usually pro¬ 
duce waterblooms in natural and man-made 
waters. The most common algal bloom for¬ 
ming genera are Microcystis , Oscillatoria , Spiru- 
lina, Anabaena, Aphanizomenon, Gloeotrichia and 
Nodularia. Some of toxic blue-green algal 
blooms may become concentrated inshore by 
gentle wind and wave action, the toxin can 
cause illness or dead in almost any mammal, 
bird or fish which ingest enough of the toxic 
cells or extracellular toxin. The number of 
waterblooms containing toxic blue-green al¬ 
gae is much greater than that estimated only 
in terms of animal deaths (Carmichael et al ., 
1985). These authors present a map showing 
the world distribution of detected water¬ 
blooms of toxic freshwater and marine blue- 
green algae. Argentina is the only South Ame¬ 
rican country included. 
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Blue-green algal blooms in freshwater bo¬ 
dies of Chile have been reported, but none of 
them showed toxic properties (Thomasson 
1963, Parra et al. 1981, Parra et al. 1982, Ca¬ 
brera y Montecino 1982, Campos et al. 1983). 

Toxins produced by some strains of blue- 
green algae include alkaloids, polypeptides 
and pteridines (Gorham and Carmichael, 
1979, 1980; Carmichael, 1981). 

During the last week of May 1985 (mid Fall) 
a massive fish mortality in a small lake (‘Lagu¬ 
na Redonda’) located in the north west area of 
Concepcion City, South Central part of Chile, 
was reported. The principal morphometric 
parameters of Laguna Redonda are present¬ 
ed in Table 1. 

Table 1 

PRINCIPAL MORPHOMETRIC PARAMETERS 
OF LACUNA REDONDA 


Maximum length (lm) . 210 m. 

Maximum breadth (bm). 195 m. 

Maximum depth (Zm). 18 m. 

Mean depth (Z). 10.5 m. 

Surface area (Ao). 28.792 m.2 

Volumen.. (Y). 300.370 m.3 

Shore line (L) . 625 m. 

Development of shore line (DI) ... 1.04 


Field observations, analysis of water samples 
and stomachs of dead and still living fishes 
confirmed the ocurrence of a very heavy 
bloom of Microcystis aeruginosa Kuetzing. So¬ 
me preliminary toxicity bioassays were carried 
out. Samples were monitored for toxicity 
using the mouse bioassay after Scott et al. 
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(1981) and the method of Runnegar and Fal- 
conner (1981) was employed for isolation and 
purification of the toxin. Mice injected intra- 
peritoneally with algal extracts or with toxin 
solution died within 30 minutes to 2 hours. 
The symptoms developed in mice receiving a 
lethal dosis were almost identical with other 
reports on toxic effects of Microcystis aerugino¬ 
sa (Gorham 1960, Ostensvik et «/., 1981). 

Fish stomachs analysis showed that Micro¬ 
cystis aeruginosa formed an important compo¬ 
nent of the stomachs content. These observa¬ 
tions could support the hypothesis that the 
toxin of Microcystis aeruginosa caused the fishes 
mortality in Laguna Redonda. Four species of 
fishes were identified in Laguna Redonda: 
Cheirodon galusdae , Gambusia affinis , Odonlhestes 
bonariensis and Cyprinius carpio. The bloom 
caused a considerable reduction of the fish 
stock in the small lake; the major damage was 
suffered by Cheirodon galusdae and Odonlhestes 
bonariensis. 

Seasonal phytoplankton succession were si¬ 
milar the last five years in Laguna Redonda. 


Waterblooms of Peridimum willei Huittf.-Kaas 
occurred year after year; other important 
contributors to the density of phytoplankton 
community were Rhodomonas minuta Skuja, 
Melosira granulata (Ehr.) Ralfs, Sphaerocystis 
schroeieri Chodat. Table 2 shows the species 
composition during the bloom occurrence. It 
is noteworthy that before the last five years no 
population of Microcystis aeruginosa or other 
blue-green algae representatives were recor¬ 
ded in Laguna Redonda. 

Posible explanations for the bloom occu¬ 
rrence in Laguna Redonda include the eu- 
trophic nature of the water body (caused by 
raw sewage discharge), the outbreak of the 
thermal stratification and a period of calm 
weather with high temperature recorded be¬ 
fore the bloom development. The appearance 
of Microcystis aeruginosa bloom and its effects 
in Laguna Redonda were dramatic, that they 
even caused public alarm. This is the first inci¬ 
dent of this nature ever documented in Chile, 
and further studies should be conducted in 
order to know the causes and thereby to pre¬ 
vent future similar phenomena. 


Table 2 

SPECIES COMPOSITION IDENTIFIED 
DURING THE BEOOM 


CYANOPHYCEAE 
Microcystis aeruginosa Kuetz. 
Microcystis incerta Lemm. 

CRYPTOPHYCEAE 
Rhodomonas minuta Skuja 

DINOPHYCEAE 
Peridinium willei Huitf.-Kaas 

BACILLARIOPHYCEAE 
Melosira granulata (Ehr.) Ralfs 
Melosira kustedtii Krasske 
Cyclotella meneghmiana Kuetz. 
Nitzschia spp. 

Synedra ulna (Nitz.) Ehr. 
Asterionella formosa I lass. 
Gomphonema spp. 

Cymbella spp. 

Cymatopleura solea (Breb.) W. Sm. 
Hantzschia elongata (Hantz.) Grun. 


Rhopalodia gihba (Ehr.) O. Muell. 

Epithemm sorex Kuetz. 

CHLOROPHYCEAE 
Sphaerocystis schroeten Chodat 
Botiyococcus braunii Kuetz. 

Coelastrum pseudomicroporum Kors. 

Nephrocytium agardhianum Naeg. 

Kirchneriella contorta (Schm.) Bohl. 

Oocystis lacustris Chodat 
Quadngula closterioides (Bohl.) Printz 
Tetraedron minimum (A. Br.) Hansg. 

Elakatothrix gclatinosa Wille 
Clostenum aciculare T. West 
Staurastrum gracile Ralfs 

Staurastrwn gracile Ralfs var. nyansae G.S. West 
Staurastrum leptocladum Nords. var. cornutum Wille 
Staurastrum leptocladum Nords. var. insigne W. et G.S. 
West 

Staurodesmus mamillatus (Nords.) Teil. 
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Toxic algal bloom: Parra et al. 


REFERENCES 


Cabrera, S. Sc Mon i kcino, V. (1982). Eutrophy in 
Lake Aculco, Chile. PI. 8c Soil 07: 377-387/ 

Campos, H.,S i i i i en, \\ T ., Roman, C., Zuniga, L. & 
Aguf.ro G. (1983). Limnological studies in Lake 
Villarrica; morphometric, physical, chemical, 
planktological factors and primarv productivity. 
Arch. Hydrobiol. Suppl. (>5(1): 37 1 -4()(i. 

Carmici iael. WAV. (1981). Freshwater blue-green 
algae ((Cyanobacteria) toxins. A review. In Car¬ 
michael W. (ed.). The Water Environment, Al¬ 
gal Toxins and Health. Plenum Press, New 
York, pp. 1-13. 

Carmichael, WAV., Jones, C.L.A., Maiimood, 
N.A. 8c Tiifiss, W.C. (1985). Algal toxins and 
water-based diseases. CRC Critical Reviews in 
Environmental Control. 15(3): 275-313. 

Gorham, P.R. (I960). Toxic waterblooms of blue- 
green algae. Can. Vet. J. 1: 235-245. 

Gorham, P.R. 8c Carmichael, WAV. (1979). Phy- 
cotoxins from blue-green algae. Pure Appl. 
Chem. 52(1): 165-174. 

Gorham, P.R. 8c Carmichael, WAV. (1980). Toxic 
substances from freshwater algae. Progr. Water. 
Technol. 12: 189-198. 

Ostensvik, O., Skulberg, O.M. Sc Soli, N.E. 
(1981). Toxicity studies with blue-green algae 
from norwegian inland waters. In Carmichael. 


\\ W. (ed.), I he Water Environment, Algal To¬ 
xins and Health. Plenum Press, New York, 315- 
324. 

Parra, O.O., Ugar i l, M., Balabanoi f, L., Mora, 
S., Ln bi rmann A., Sc Aaron, L. (1980). Re¬ 
marks on a bloom ol Microcystis aeruginosa Kuetz. 
Nova Hedwigia 33: 971-1004. 

Parra, O.O., Ugarte, E. 8c Dei larossa, V. 
(1981). Periodicidad estacional y asociaciones en 
el fitoplancton de tres cuerpos lenticos en la 
region de Concepcion, Chile. Gayana Hot. 36: 
1-35. 

Reynolds, C.S. Sc Walsby, A.E. (1975). Water 
blooms. Biol. Rev. 50: 437-481. 

Ri nnfgar, M.T. 8c Falconer l.R. (1981). Isola¬ 
tion, characterization and patology of the toxin 
from the blue-green algae Microcystis aeruginosa. 
In Carmichael, WAV. (ed.). The Water Environ¬ 
ment, Algal Toxins and Health. Plenum Press, 
New York, pp. 325-342. 

Sco it, W.E., Barlow, I).J. Sc Hauman, J.H. 
(1981). Studies on the ecology, growth and phy¬ 
siology of toxic Microcystis aeruginosa in South 
Africa. In Carmichael, WAV. (ed.), The Water 
Environment, Algal Toxins and Health. Plenum 
Press, New York, pp. 49-69. 

Tiiomasson, K. (1963). Araucanian Lakes. Acta 
Phytogeogr. Suec. 47: 1-139. 


17 




























